Context. The Galactic H  region NGC 2579 has stayed undeservedly unexplored due to identification problems which persisted until recently. Both NGC 2579 and its companion ESO 370-9 have been misclassified as planetary or reflection nebula, confused with each other and with other objects. Due to its high surface brightness, high excitation, angular size of few arcminutes and relatively low interstellar extinction, NGC 2579 is an ideal object for investigations in the optical range. Located in the outer Galaxy, NGC 2579 is an excellent object for studying the Galactic chemical abundance gradients. Aims. To present the first comprehensive observational study on the nebular and stellar properties of NGC 2579 and ESO 370-9, including the determination of electron temperature, density structure, chemical composition, kinematics, distance, and the identification and spectral classification of the ionizing stars, and to discuss the nature of ESO 370-9. Methods. Long slit spectrophotometric data in the optical range were used to derive the nebular electron temperature, density and chemical abundances and for the spectral classification of the ionizing star candidates. Hα and U BV CCD photometry was carried out to derive stellar distances from spectroscopic parallax and to measure the ionizing photon flux. Results. The chemical abundances of He, N, O, Ne, S, Cl, and Ar were obtained. Maps of electron density and radial velocity with a spatial resolution of 5 ′′ × 5 ′′ were composed from long slit spectra taken at different declinations. Three O stars classified as O5 V, O6.5 V, and O8 V were found responsible for the ionization of NGC 2579, while ESO 370-9 is ionized by a single O8.5 V star. The estimated mass of ionized gas of ≈ 25 M ⊙ indicates that ESO 370-9 is not a planetary nebula, but a small H  region. A photometric distance of 7.6 ± 0.9 kpc and a kinematic distance of 7.4 ± 1.4 kpc were obtained for both objects. At the galactocentric distance of 12.8 ± 0.7 kpc, NGC 2579 is one of the most distant Galactic H  regions for which direct abundance determinations have been accomplished.
Introduction
Due to observational difficulties, the knowledge acquisition in many research areas of astrophysics has still relied largely on data obtained from a small group of characteristic objects. This is certainly the case of the optical studies of Galactic H  regions. In this field, the Orion Nebula is by far the most studied object. In fact, the number of papers on this object is comparable to the total number of optical studies of all other Galactic H  regions. Even the standard procedure of measuring the electron temperature in Galactic H  regions from optical emission line ratios, such as [O ] (λ4959 + λ5007)/λ4363 and [N ] (λ6548 + λ6584)/λ5755, until now could only be accomplished in a small sample of a dozen or so objects. So, the addition of new members to the selected list of well studied (or easy to observe) objects is welcome, especially because the H  regions are good tracers of the chemical abundance variation across the disk of the Galaxy.
The Galactic H  region NGC 2579 (centred at α = 08:20:54.8, δ = −36:12:59.9, J2000), because of its high surface brightness, angular size of few arcminutes and relatively low interstellar extinction, is an ideal object for investigations in the optical range, but stays undeservedly unexplored due to identification problems which persisted until recently. Despite its description as a "double star in a pretty small nebula among 70 stars" and sufficiently precise coordinates in the New General catalogue (Dreyer, 1888) , NGC 2579 has been confused with other nearby (and not so nearby) objects, as the open clusters NGC 2580 and AH03 J0822-36 (Archinal & Hynes, 2003) , which show no clear signs of nebulosity. The only U BV photometric study found in the literature of the stars claimed to be in NGC 2579, by Lindoff (1968) , is in fact on stars pertaining to the cluster AH03 J0822-36, which lies approximately 20 ′ to the Southeast of the supposed object. NGC 2579 is sometimes incorrectly associated with the nebula RCW 20. Correct identifications of NGC 2579 are with Gum 11 (Gum, 1955) and BBW 138 (Brand et al., 1986) .
NGC 2579 has been misclassified as a reflection nebula (e.g., in the SIMBAD database) because of the association with the objects VdBH 13a, VdBH 13b, and VdBH 13c wrongly considered of this kind. These objects are in fact stars towards NGC 2579 listed in the catalogue of "southern stars embedded in nebulosity" by van den Bergh & Herbst (1975) , which was a result of a survey of southern reflection nebulae conducted by these authors. However, not all of the stars in the catalogue are really associated with reflection nebulae. As another example of the confusion involving the identification of NGC 2579, these au- NGC 2579 was "rediscovered" as the emission nebula Ns 238 in the objective prism survey by Nordstrom (1975) and classified as a probable planetary nebula. It is identified as PN G254.6+00.2 in the Strasbourg-ESO catalogue of Galactic planetary nebulae (Acker et al., 1992) . However, doubts about the planetary nebula nature of this object were raised (Kimeswenger, 2001) , based on the morphology, IRAS colors and total far infrared flux.
To complicate the matter, NGC 2579 has a very close companion, the object ESO 370-9, a small (∼ 1 ′ ) roughly elliptical ringed nebula with a star in the middle (α = 08:20:56.75, δ = −36:13:46.9, J2000). It was discovered and classified as a planetary nebula candidate by Lauberts et al. (1981 , the original identification was 370-PN?09). In the SIMBAD database ESO 370-9 is classified as a reflection nebula, because of its association with VdBH 13c, which is its central star. It is also confused with the misclassified planetary nebula PN G254.6+00.2 (in fact with H  region NGC 2579).
In this paper, we present the first comprehensive optical study on the nebular and stellar properties of the Galactic H  region NGC 2579 and its companion ESO 370-9, including the determination of electron temperature, density structure, chemical composition, kinematics, distance, and the identification and spectral classification of its ionizing stars. We also discuss the nature of ESO 370-9. In Fig. 1 we present an Hα image of the area of NGC 2579 and ESO 370-9, which shows that these two nebula are distinct objects.
Observations and data reductions

Spectroscopy
Long slit spectrophotometric observations were carried out with the Boller & Chivens spectrograph attached to the 1.52 m telescope at the European Southern Observatory (ESO), La Silla, Chile, and with the Cassegrain spectrograph attached to the 1.6 m telescope at Observatório do Pico dos Dias (OPD), Brasópolis, Brazil. At ESO we used a Loral CCD of 2688 × 512 pixels and a grid of 1200 grooves mm −1 , resulting in a spatial scale of 1.64
′′ pxl −1 (after the rebinning of each two contiguous CCD rows to increase the signal-to-noise ratio), a spectral dispersion , and a resolution of 2.9 Å. At the OPD we used a SITe CCD of 2048 × 2048 pixels, resulting in a spatial scale of 0.56 ′′ pxl −1 , and two different grids. Spectra in the range of 4000 to 7750 Å, with dispersion of 2.4 Å pxl −1 and resolution of about 8 Å, were obtained with a grid of 300 mm −1 , while a grid of 1200 grooves mm −1 was used to obtain spectra in the 4030-4990 Å and 6000-7000 Å ranges, with dispersion of 0.5 Å pxl −1 and mean resolution of 2.7 Å. Table 1 presents the journal of observations. The columns are the declination offset ∆δ of the slit relative to reference star DENIS J082054. 8-361258 (α = 08:20:54.86, δ = −36:12:58.9 , epoch J2000), the observatory and telescope used, the spectral range, and the number and time of the exposures.
The observation routine followed usual procedures. Dome flat-field exposures were taken at the beginning and at the end of each night. About 30 bias frames were made per night. Spectrophotometric standard stars were observed for flux calibration. Spectra of a He-Ar-Ne lamp were taken before and after each object exposure for wavelength calibration. Exposure times were limited to 20 minutes to reduce the effects of cosmic rays.
The slits used had entrances on the plane of sky of 2 ′′ × 250 ′′ for the observations at ESO and 1.5 ′′ × 320 ′′ for the observations at OPD, and they were aligned along the east-west direction. For the identification and spectral classification of the ionizing star (see Sect. 5), in some of the observations, the slit was set passing through some plausible ionizing star candidate. Spectra of the four brightest stars on the image of NGC 2579 and of the central star in ESO 370-9 were obtained with slit declination corresponding to ∆δ = 0 ′′ , 8 ′′ N, 7 ′′ S, and 44 ′′ S. These spectra cover most of the optical range and were also used for nebular abundance determinations (see Sect. 3). In the other observations, the slit was positioned at 15 different and equally spaced declinations separated by 5 ′′ . The 2D spectra obtained in the range 6000-7000 Å, sampling the whole nebula NGC 2579 and part of ESO 370-9, were used to produce maps of electron density and radial velocity (see Sect. 4) .
The data reduction (bias correction, flat-fielding, cosmic rays cleaning, wavelength and flux calibration, 1D spectrum extraction) followed standard procedures and was made with the IRAF software. From the combined spectra acquired at ∆δ = 0 ′′ , 8 ′′ N, 7 ′′ S, and 44 ′′ S., five 1D stellar spectra and four nebular spectra integrated along the slit were obtained. Due to the great and irregular surface brightness of the nebula, the background subtraction for the stellar spectra was difficult and many attempts had to be made to eliminate the contamination of the nebular emission lines. From each of the 2D spectra obtained at equally spaced declinations, we extracted a series of 1D spectra from contiguous sectors of 5 ′′ of length along the slit axis (east-west direction). To secure 1D spectra from sectors along the same north-south strips, we first had to define a fiducial position on the slit axis, by measuring in the 2D spectrum spatial profiles the position of the detected star and comparing them with coordinates obtained from direct images of the region. In this way, we extracted 750 1D spectra from individual sectors of size 5 ′′ × 1.5 ′′ centred on a grid of 50 × 15 equally spaced points, sampling the nebula with a spatial resolution of 5 ′′ × 5 ′′ .
The emission line fluxes were obtained by Gaussian fitting of the line profile and by direct integration of the flux over a linear local continuum defined by eye carried out with the splot routine of the IRAF package. We estimated the error associated with the line fluxes by
meth , where σ cont is the error due to the continuum baseline determination, σ line is the Poisson error of the emission line, σ cal is the error due to the flux calibration (measured as the standard deviation of the residual of the fitting of the standard star calibration curves), and σ meth is the error due to the method of integration of the line flux. All the line intensities were normalized to Hβ and corrected for the effect of the interstellar extinction by comparing the observed ratios Hα/Hβ, Hγ/Hβ and Hδ/Hβ with the theoretical ones calculated by Storey & Hummer (1995) for an electron temperature of 10 000 K and a density of 100 cm −3 . The Galactic reddening function of Kaler (1976) was used. In some positions, significantly different values for the logarithmic extinction coefficient c(Hβ) were obtained from the blue and red spectra. To mitigate possible systematic errors in the flux calibration which could be responsible for these differences, the intensities of the lines with wavelength larger than that of Hβ were corrected with c(Hβ) calculated from the Hα/Hβ ratio and for the other lines we used the mean value from the Hγ/Hβ and Hδ/Hβ ratios. Table 4 lists the observed and reddening-corrected emission line intensities relative to Hβ and the logarithmic extinction coefficient c(Hβ) from the integrated spectra obtained for NGC 2579 at offset declinations ∆δ = 0 ′′ , 8 ′′ N, 7 ′′ S (hereafter labelled A, B, and C, respectively), from the sum of these three spectra (labelled ABC), and for ESO 370-9 from the spectrum obtained at ∆δ = 44 ′′ S.
U BV photometry
Direct images in the U BV filters were obtained with the 1. (2000) were found in these fields. The journal of the photometric observations is presented in Table 2 . The seeing ranged from 1.5 ′′ to 2.5 ′′ in different nights.
The reduction followed the standard procedure for stellar CCD photometry in a relatively crowded field and was performed with the IRAF/Daophot package.
Hα photometry
To measure the Hα flux of the nebulae we also obtained CCD images in narrow-band interference filters in Hα and near continuum with the 1.5 m telescope at the San Pedro Mártir Observatory. The log of observations is in Table 2 . The spectrophotometric standard star Feige 34 was observed for flux calibration. Details of the filters, including the central wavelength λ c , effective bandwidth, peak transmission, and full width at half maximum (FWHM), are presented in Table 3 . After the standard CCD data reduction, the brightest stars were eliminated from the images by interpolation of nearby data points and the total counts in each filter within a polygonal area encompassing the nebulae were obtained. After this we followed a procedure similar to that described by Copetti & Dottori (1989) to calculate the Hα flux from the counts, taking into account the small but not insignificant contribution of the nebular emission lines [S ]λ6312, [N ]λ6583 and even Hα to the counts in the continuum filter. We obtained Hα fluxes (in erg cm −2 s −1 ) of log F(Hα) = −9.68 for NGC 2579 and log F(Hα) = −10.58 for ESO 370-9.
Chemical abundance analysis
The emission line intensities listed in Table 4 were used for chemical abundance analysis of the nebulae.
Electron densities and temperatures
The electron temperature estimates referred as T e (O iii) and T e (N ii) were derived from the [O iii](λ 4959 + λ 5007)/λ 4363 and [N ii](λ 6548 + λ 6583)/λ 5755 line intensity ratios and the electron density estimates N e (S ii) and N e (Cl iii) from the [S ii]λ 6716/λ 6731 and [Cl iii]λ 5517/λ 5537 ratios, respectively. These electron temperatures and densities were obtained by solving numerically the equilibrium equations for an n-level atom (5 ≤ n ≤ 9) using the temden routine of the nebular package of the STSDAS/IRAF, using the same atomic parameters as in Krabbe & Copetti (2005) . Table 5 lists the electron densities and temperatures obtained. For N e (Cl iii) only upper limits were presented because the error interval for the [Cl iii]λ 5517/λ 5537 ratio extends beyond the low density limit.
Abundance determination
We have derived ionic and total abundances of He, N, O, Ne, S, Cl, and Ar. Although we have detected some recombination lines of heavy elements, their intensities are too uncertain to be used in the abundance analysis. We thus relied only upon the collisionally excited lines to calculate abundances of metals. Based on the similarity of the ionization potentials, we adopted for NGC 2579 the electron temperature T e (N ii) for the N + , O + , and S + ionic zones, and T e (O iii) for O + * , Ne ++ , S ++ and Cl ++ . For ESO 370-9, because we do not have measured T e (O iii), we assumed an electron temperature 20% lower than T e (N ii) for the double ionized ions. Since the abundance estimates are barely dependent on the assumed electron density, we adopted for all ionic zones fixed densities of 750 and 440 cm −3 (the [S ] densities from the integrated spectra) for NGC 2579 and ESO 370-9, respectively. Ionic metal abundances were obtained with the ionic routine of the nebular package of the STSDAS/IRAF. The references for atomic parameters used are listed in Table 2 of Krabbe & Copetti (2006) . The ionic helium abundances were derived from the strongest lines λ4471, λ5876, and λ6678, using the He  emissivities of Benjamin et al. (1999) , which are corrected by the effects of collisional excitation.
The total abundance is the sum of all measured ionic abundances of a given element corrected for unseen ionization stages. We have followed an ionization correction scheme adapted from that of Liu et al. (2000) for Cl, and of Kingsburgh & Barlow (1994) for the other elements based on the similarities between the ionization potentials of different ions and on photoionization models. No precise abundance measurement of neutral elements was possible for NGC 2579. The detected lines of [N ] were very weak and the [O ] lines were heavily contaminated by telluric emission. Assuming that the fraction of any neutral heavy elements X 0 /X is the same as that of neutral hydrogen H 0 /H, which is an adequate assumption according to Kingsburgh & Barlow (1994) , especially for the elements O and N, we can ignore the abundances of all neutral species, since in this case we have, as a very good approximation,
Based on the spectral types of the ionizing stars of NGC 2579 (see Sect. 5), we do not expect a significant amount of neutral gas inside the nebula. We have verified that the helium lines present uniform intensities relative to Hβ across the nebula, indicating that this element is fully ionized, as expected. This is not the case of ESO 370-9, which is a low ionization nebula. On the 
To derive the total abundances of ESO 370- (Ferland et al., 1998) . Table 6 presents the ionic abundances obtained from different lines, the weighted-by-the-line-intensity average values, and the total abundances for the sum of the spectra obtained for NGC 2579 at positions A, B, and C, and for ESO 370-9, all expressed in the logarithmic scale 12 + log(X/H). The error estimates for NGC 2579 correspond to the mean absolute deviation of the abundances obtained at these three different positions. For ESO 370-9 the errors in the ionic abundances were obtained by propagation of the errors in the line intensities and electron temperature, while in the case of total abundances, an error of 50% in the ionization correction factors was assumed. For comparison, we also show in this table the total abundances obtained by Esteban et al. (1998) for the Orion Nebula. No temperature fluctuation correction was applied to the total abundances. Although the total abundance estimates for ESO 370-9 required large and uncertain ionization corrections they are quite similar to those of NGC 2579.
Electron density and radial velocity maps
Figure 2 presents the 5 ′′ × 5 ′′ resolution maps of Hα flux, [S ii] electron density and radial velocity with respect to the local standard of rest constructed from the equally spaced long-slit spectroscopic observations. A mask, defined by the positions with Hα flux larger than 0.1% of the peak value, was used to delimit the nebula. Only about half of ESO 370-9 was covered by the observations. Table 7 presents some statistics of density and velocity measurements, including the number N of distinct nebular areas, the median, the first and third quartiles, Q1 and Q3 respectively (limits between which 50% of the values lie), the minimum and maximum, and the weighted by the Hα flux mean and the standard deviation σ.
NGC 2579 and ESO 370-9 sit on a common velocity plateau of v LSR ≈ 60−66 km s −1 , indicating that both objects are at a similar distance. From CO observations towards the area, a comparable velocity of v LSR = 68.3±0.3 km s −1 was obtained by Brand et al. (1987) . Parts of NGC 2579, especially in the western and in the northern-central areas, show significantly lower velocities, indicating an internal systematic flow of ionized matter, with the gas streaming away from the main body of the nebula and from the associated molecular cloud with velocities of ≈ 15 km s −1 . As previously indicated by the spatial profile of electron density along a single direction across the nebula (corresponding to offset declination ∆δ = 0) obtained by Copetti et al. (2000) , NGC 2579 presents a non-uniform density structure. The electron density presents steep gradients, especially towards the east, with the density ranging from about 1800 cm −3 at the brightest eastern-central areas to less than 100 cm −3 at the outer parts of the nebula. Both the velocity and density structures of NGC 2579 suggest that a 'blister' (Israel, 1978) or 'champagne' (Tenorio-Tagle, 1979) flow is taking place in the nebula. were the targets for our spectroscopic and photometric studies for the identification of the ionizing stars of these two nebulae and for the determination of their distances. Hereafter we will designate these stars by their entry numbers in this table.
Ionizing stars
Spectral classification
Star 1, which is the brightest star, was the only one with a previous spectral classification. We confirm the spectral type of K1 III attributed for this star by Herbst (1975) . For the spectra of stars 2, 3 and 4 embedded in bright parts of NGC 2579 the background subtraction to eliminate nebular emission lines was difficult, so a spectral classification based solely on Balmer or He  lines would be unreliable. Fortunately, these stars show relatively strong He  absorption lines, which could not possibly be a fake result of the background subtraction. So, from a visual inspection the spectral atlas of O stars by Walborn & Fitzpatrick (1990) and especially from the comparison of the equivalent widths of the He  absorption lines with those from Conti (1973) and Conti & Alschuler (1971) we attribute spectral type of O5 V, O6.5 V, and O8 V for stars 2, 3, and 4, respectively. For star 5, the central star in ESO 370-9, we found a spectral type of O8.5 V. Table 9 presents the results of the U BV photometry for the five stars studied, together with the spectral type Sp and some physical properties derived from the spectral classification, namely the visual absolute magnitude M V for O stars taken from Vacca et al. (1996) , the intrinsic color (B − V) 0 (and M V for the K1 III star) from Schmidt- Kaler (1982) , and the Lyman continuum photon flux Q(H 0 ) from Schaerer & de Koter (1997) . Also shown in this table are the color excess E(B − V) = (B − V) − (B − V) 0 and the heliocentric distance D calculated assuming a visual reddening of A V = 3.1E(B − V). It is clear from this table that star 1 is a cold foreground star. The others, including star 5 in ESO 370-9, are hot O type stars with comparable reddening and distance es-timates. Thus, we conclude that NGC 2579 and ESO 370-9 are at a similar heliocentric distance of 7.6 kpc. The dispersion among the distance estimates for these four stars is only 2%, and the propagated photometric error is quite small. However, the photometric distance is strongly dependent on the assumed properties of the stars, especially the value of M V . The adoption of the absolute visual magnitudes for O stars from Schmidt-Kaler (1982) would result in 13% higher distances, while based on the recent calibration of Martins et al. (2005) we would obtain distances 12% lower. On the other hand, the use of (B − V) 0 from other sources, for example from Fitzgerald (1970) , would produce distances only 1−2% different. Thus, taking into account the uncertainties in the intrinsic stellar properties adopted, we estimate an error for the photometric distance of about 0.9 kpc Brand & Blitz (1993) found for the object BBW 138 (≡ Bran 138), positively identified with NGC 2579, a photometric distance of 11.43±2.33 kpc, which is 50% higher than our distance estimate. They used the Walraven photometric system (V BLUW) to derive the distance, as described in Brand & Wouterloot (1988) , but the specific photometric data for NGC 2579 has not been published (as far as we know). Therefore, we refrain from making deeper comparison between our results.
Distance
The radial velocity map (Fig. 2) clearly indicates that NGC 2579 and ESO 370-9 are at a similar distance. From the measurements of the radial velocity v LSR (CO) = 68.3±0.3 km s −1 , from CO observations obtained by Brand et al. (1987) (for BBW 138), v LSR (5 GHz) = 64 km s −1 , from radio recombination lines H 109α and H 110α by Caswell & Haynes (1987) (for the object refereed by 254.676 +0.229), and v LSR (Hα) = 63 km s −1 , the mean velocity of the velocity plateau from the present papers (see Sect. 4), we have calculated a kinematic distance of 7.4±1.4 kpc for NGC 2579 by means of the rotation curve for the Galaxy from Brand & Blitz (1993) assuming the solar galactocentric distance R ⊙ = 8.5 kpc and velocity Θ ⊙ = 220 km s −1 . This kinematic distance is entirely compatible with the photometric distance estimated by us.
The distance of the nebula can also be estimated from the observed fluxes in Balmer lines assuming no leakage of ionizing photons from
where hν Hβ is the energy of the Hβ photon, α (2000), we calculate a global extinction of c(Hβ) = 1.91 (from the stellar photometry we get c(Hβ) = 1.5E(B − V) = 1.96, and from the spectroscopy at selected positions c(Hβ) ≈ 1.6). The total rate of ionizing photons Q(H 0 ) was obtained adding together the values shown in Table 9 for individual stars. Although we have to make strong assumptions in this method, we obtained a comparable distance of 10.5 kpc, only 40% higher than the photometric distance. This distance estimate is also strongly dependent on the adopted parameters for O stars, and the uncertainties on Q(H 0 ) are high. For example, based on the models of Martins et al. (2005) we would derive about half of the ionizing photon flux obtained from the calibration with the spectral type by Schaerer & de Koter (1997) . More importantly, inverting the arguments, we can show that, assuming the photometric distance obtained for the pair NGC 2579 and ESO 370-9, stars 2, 3, 4, and 5 may be solely responsible for the required budget of ionizing photons. For a distance of 7.6 kpc (and c(Hβ) = 1.91), from the observed Hα fluxes we derive log Q(H 0 ) = 49.40 for NGC 2579 and log Q(H 0 ) = 48.46 for ESO 370-9 (in units of s −1 ), while from the spectral types we estimate log Q(H 0 ) = 49.71 and 48.64, respectively. These figures may be considered compatible, since errors of the order of 0.30 dex are expected for Q(H 0 ).
Discussion
NGC 2579 is an interesting object not only due to its high surface brightness but especially because of its location in the Galaxy. The estimated heliocentric distance of D = 7.6 kpc corresponds to a galactocentric distance of R = 12.8 kpc. With a moderate interstellar extinction of about 0.5 magnitudes in V per kiloparsec, NGC 2579 may contribute significantly to the studies of the abundance gradients in the outer Galaxy, since it has been very difficult to find in this part of the Galaxy objects bright enough to allow direct abundance determinations (Fich & Silkey, 1991; Vilchez & Esteban, 1996) . In fact, NGC 2579 is one of the most distant Galactic H  region for which the emission line ratio [O iii](λ 4959 + λ 5007)/λ 4363 has been already measured. The metal abundances measured in NGC 2579 are slightly lower (by 24% in mean and by 20% for the O/H) than those in the Orion Nebula. The helium abundance is lower than in Orion by 7%. From the comparison of the oxygen abundances of these two nebulae alone we would derive a shallow abundance gradient of −0.02 ± 0.01 dex/kpc for the galactocentric distance range 8.8 < R (kpc) < 12.8. A more complete investigation of the impact of the chemical composition determination of NGC 2579 on the abundance gradients in the Galaxy will be present elsewhere.
The nature of ESO 370-9
ESO 370-9 is a roughly elliptical 40 ′′ ×50 ′′ ringed nebula with a star in the middle. Because of this morphology it has been misclassified as a planetary nebula. With a mean linear diameter of ≈ 1.6 pc it is comparable in size with the largest planetary nebulae. However, ESO 370-9 is definitively too massive to be a planetary nebula. Assuming an electron density of N e = 440 cm −3 (the integrated [S ] density from Table 5 ), an electron temperature of T e = 10 4 K, a Lyman continuum photon flux of log Q(H 0 ) = 48.46 (in units of s −1 ), an ionized helium abundance of y + = 0.05 and a total helium abundance of y = 0.1, we estimate a mass of M ≈ 28 M ⊙ using the expression
where m p is the proton mass. Besides, the chemical abundances of ESO 370-9, especially the relative abundance of nitrogen to oxygen of N/O ≈ 0.10, are more typical of H  regions. Planetary nebulae usually present higher N/O abundance ratios, on average by a factor of 5 and in extreme cases by a factor larger than 10 (Peimbert & Torres-Peimbert, 1971; Kingsburgh & Barlow, 1994; Perinotto et al., 2004) . So, we conclude that ESO 370-9 is a small and relatively low excitation H  region ionized by a single O8.5 V star located at a distance similar to that of NGC 2579 (≈ 7.6 kpc), which leaves the possibility that these two objects are physically associated.
Conclusions
We have presented the first comprehensive optical observational study on the nebular and stellar properties of the Galactic H  regions NGC 2579 and ESO 370-9, which includes the determination of electron temperature and density, chemical composition, and the study of the density and radial velocity structures of the nebulae. We have also pursued the identification and spectral classification of the ionizing stars, and the determination of their distances. The nature of ESO 370-9, usually misclassified as planetary or reflection nebula, is discussed. The main conclusions are:
1. The chemical abundances of He, N, O, Ne, S, and Cl measured in NGC 2579 are slightly lower than those in the Orion Nebula, the metal abundances by about 24% on average and the helium abundance by 7%, which is consistent with the chemical composition gradient in the Galaxy. 2. NGC 2579 is ionized by three O stars of spectral types O5 V, O6.5 V, and O8 V, while ESO 370-9 is ionized by a single O8.5 V star. These stars are entirely capable of being solely responsible for the required ionizing photon fluxes estimated from Balmer recombination lines, although other cooler stars should be present. 3. NGC 2579 and ESO 370-9 are at a similar distance. We have estimated from spectroscopic parallax a heliocentric distance of 7.6 ± 0.9 kpc for both objects, which corresponds to a galactocentric distance of 12.8 ± 0.7 kpc (for R ⊙ = 8.5 kpc). A similar kinematic distance of 7.4 ± 1.4 kpc was derived from the Hα velocity field. 4. NGC 2579 presents a steep density gradient, with the electron density ranging from about 1800 cm −3 at the brightest eastern-central areas to less than 100 cm −3 at the outer parts. Both the velocity and density structures of NGC 2579 suggest that a 'blister' or 'champagne' flow is taking place in the nebula. 5. The estimated mass of gas of ≈ 28 M ⊙ for ESO 370-9 indicates that it can not be a planetary nebula. With a diameter of ≈ 1.6 pc, ESO 370-9 is a small and relatively low excitation H  region ionized by a single O8.5 V star. It is located at about the same distance as NGC 2579. 6. The Galactic H  region NGC 2579 has been neglected for a long time due to identification problems which persisted until recently. It has been misclassified as planetary or reflection nebula and confused with other objects. Because of its high surface brightness, angular size of few arcminutes and relatively low interstellar extinction, it is an ideal object for investigations in the optical range. Besides this, its location at the outer Galaxy and its high excitation make NGC 2579 an essential object for the studies of the Galactic chemical abundance gradients. Rousseau & Perie (1996) and in this paper, respectively. Table 9 . U BV photometry and properties of the studied stars 
